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Investigations of Fatigue Crack Growth

PrINCLIPAL INVESTIGATOR: Dr. Paul C. Paris

Tne studles of mechanical models of crack growth
were {ormally reported during the Summer of 1963 in
3 paper:

"The Mra re Mechanies Approacn to ~atigue",
by Paul 1ar s, rresented at the 1963 Saga-
mere Conference, and 1o ve pupnlisned In the
Proceedings o7 the Conference, Ivracuse Uni-
versity Press, expected in 1964,
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paper were sent tc N.A.S.A. previously.
: s of the crack growth rrocess is con-
nuinz in direcf efforts and alsc incirectly in some
ex;e‘ mental phases of this wery. =y
oy
m—fmeemrider_oaomer onmothe controlling laws of crack
srowtn has appeared as:

"A Critical Aralysis of Crack Propagation Laws",
by Paul C. Parls =znd Fazll Zrdogan, A.5.M.E.,
The Jourmal of Basl:z fngineering, December 1963,

deprints of this paper are veing sent to N,A.3.A. under
separate cover,

Jn the matnematical znalysis of charactertistics of
random lcads, worx has proceeded con dnaiizu ticn of rises
nd falis for virious cower spectrz, This wori 1s to be

"Some Characterizstice of "andom Loads Relevant

to Fatigue", vy James R, kice, Ferdlnand ?. teer
ana aul ¢, "arls, to be nresented at the W.,A.D.D,
Conference v Acvustic Fatlgue, April 1964, and
published in the {onference Droceed?n"°. Work
along this iine will be ccentinued in the future
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and reported 1 dr. fice's Ph.D. thesls, as well cm,
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After beginning the project, an interest in §
statistic aspects of initilation, growth of cracks, ‘
and final fallure in fatigue has arisen., Some work
on this problem 1s reported in:

A discuseion by James P, Rice and Earl J. Brown
of "Random Latigue Fallure of a Multiple Load
Path Structure", by A. 5. Heller, R. A. Heller
and A. M, Fruedenthal. Proceedingjof the 1363
Sagamore Conference, Syracuse University Press,

A more complete analysis of this area 1s being trans-
mitted to N.A.S3.A. under separate cover as:

"Some Statistical Aspects of Fatigue Fallure
Through Crack Propagation®™, Earl J. Brown and
James R. Rice, Lehigh University Institute of
Research Report, February 1964,

Work on this area will continue.

Some allled workzgnalysis of crack bodies is being
compiled by the principal investigator for publication
as:

"Stress Analysis of Cracked Bodies", by Paul
C. Paris and George C. M, Sih, to be presented
at the A.S.T.M. Nation Meeting - Conference on
-Fracture Testing of High Strength Materials,
Chicago, June 1964, and to be published in a
book on the Conference Proceedings by A.S.T.M.

Reprints of this work will be supplied tO N.A.S.A.
snortiy aiter March 15, 19ycH,

In addition to the above studles, for which reports
or papers are published or imminent, some other work of
longer term to publication has commenced. The most
notable are:

(1) Experiments to Examine the Characteristics
of Extremely Slow Growth of Cracks.

(2) Experimental Analogue Testing of Crack
Growth Models.

3) The Effect
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Reports may be expected in these and other arcas as
progress is made.
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The grant monitor and the princinsl invest t ﬂf///
nave met and 4i ssed ant he [ o)
cccasions:

(1) In August 1963 at the Sagamore Conference,
Syracuse Universaity,

(2) In September 1563 at N.A.S.A.'s Langley
Research Center.

(3) In December 1363 at N.A.S.A.'s Langley
Research Center.

Similar discussions are planned in March and April 1964
and at later dates. These meetings and several telephone
contacts have provided a high degree of communication.
Morecver, the cooperation, information supplied and en-
couragement of Mr. Hardrath and his colleagues 1s grate-
fully acknowledged.

In addition, the principal investigator also vigited
the N.A.S.A. Lewis Research on two occasions last year
to exchange the latest results of these and allied studies.
The main contacts there have been Mr, William F., EBrcwn
and Mr. John Scrawley.

A visit was also made to N.,A.S.A, Headquarters in

Washington, D.C., in December 1963 during which the grant
was discussed with Mr, Jerome Morris,

c. Funding and Duration

As originally propcsed, exte
an additicnal two years (or more)
forthcoming proposal.

nsion of the grant for
will be requested in a

Faad O
Paul C, Paris
Principal Investigator
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